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Supplementary Materials appendix S1. The Kerguelen Islands: Historical information on rabbit introduction
The sub-Antarctic islands are extremely isolated. These islands, previously inaccessible to land animals by natural colonization are characterized by the absence of native mammal herbivores. Following their discovery in 1772, the Kerguelen Islands were subject to numerous alien plant and animal introductions (both desired and accentual) that have resulted in substantial changes to ecosystem structure and functioning (32). Among these introductions of alien species, the introduction of rabbits (Oryctolagus cuniculus) likely had the strongest effect on plant communities. Rabbits were introduced in 1874 by the sailors of HMS Volage (captain H. Faifax) (12). This expedition, dedicated to the observation of the transit of Venus, has notably stayed in the "baie de l'observatoire" (at the bottom of the golf of the morbihan -15 km of the studied area). Thirty years later, E. Werth of the German expedition of the Gauss [1901] [1902] [1903] observed that a 1,000 m coastal strip was already heavily colonized by rabbits with the disappearance of Kerguelen cabbage (Pringlea antiscorbutica), the rarefaction of Azorella selago and on the contrary, the predominance of Acaena magellanica. This effect on native plant communities has since been observed multiple times (12, 13, 36) . The colonization of the main island likely occurred trough a step by step, colonization, and not trough long range migration (30). If in 1932 "only the eastern part of the island was colonized by rabbit" (31), while Lesel in 1967 affirms that "it can be said that every sector of the main island is occupied by the rabbit"(30). This suggests that the Lac La Poule Drainage has likely been colonized after 1932 but before the 1960's, in strong agreement with the dates obtained through sediment analyses. The effect of rabbits on the ecosystem having become major, a campaign of eradication by mixomatosis was launched in [1955] [1956] . The voluntary introduction of the mixomatosis virus initially caused a major reduction of rabbit populations (with a minimum described around [1960] [1961] . However, even though many rabbits were still mixomatous in 1994 (32), Lesel considers that the population was again stable in the late 1960's (30).
appendix S2. Supplementary results
Analyses of plant communities were repeated excluding Agrostis magellanica and Taraxacum officinale (plant species detected in 1.5% of controls). The multivariate regression tree (crossvalidation error = 0.456) confirmed the abrupt change of plant communities after 1948, with significant differences between the communities observed until 1948, and the most recent ones (permutation test: P < 0.0001, R = 0.71). Also in this case, rabbit abundance was a strong predictor of changes of plant communities, and explained most of variation (RDA: P < 0.0001, R 2 = 0.73).
The relationship between erosion rate and rabbit occurrence was repeated using rabbit sedDNA as dependent variable, instead of the abundance of Sporormiella. Also in this case, the variation in erosion rate was significantly related to rabbit occurrence (autoregressive model: t18 = 2.95, P = 0.0085, likelihood-ratio R 2 = 0.33).
Analyses were also repeated using Sporormiella concentration instead of influx. Sporormiella concentration was strongly correlated to influx (r = 0.99, P < 0.001), and all results were nearly identical if Sporormiella concentration (Fig. S4 ) was used instead of influx.
Specifically, the detection of rabbit sedDNA and the concentration of Sporormiella spores were strongly correlated (r = 0.78, N = 20, P < 0.0001). In redundancy analysis, changes of plant communities were strongly related to Sporormiella concentration (P < 0.0001, R 2 = 0.65). Finally, the relationship between the variation in erosion rate and Sporormiella concentration was very strong (autoregressive model: t18 = 5.28, P < 0.0001, likelihood-ratio
appendix S3. Amplification of plant and mammal taxa using the P007 and g-h primers
For plants, in silico analyses were possible for sequences from 30 individuals representing 28 plant species for which reference sequences are available (13) (table S4). The g-h primers are able to amplify all these species; the average number of mismatches was 0.43 for the forward primer, and 0.63 mismatches for the reverse primer; amplicon length ranged between 14 and 63 bp (table S4) . If only these species of Kerguelen flora was used as reference database, the resolution capacity of the primer was 100%; if the whole GenBank is used, the resolution of the primers was 87%. For animals, in silico analyses performed on representative GenBank sequences confirmed that the primers are able to amplify the alien herbivores on Kerguelen, as there are no mismatches on the primer regions (table S4) . Sporormiella (concentration)
